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A.Jl.)KypaBJieB 



HOIM 8/04, 8/10 



CIIHFrOBO^B03fl>nDmaDbra XOnJIHBHMft 3JIEMEHT 

OSjiaCTB TeXHHKH 

H3o6peTeHHe othochtcs k p6jiacTH toidihbhlix ajieMeHXOB, b 

HaCTHOCTH K CIIKqpTOBO-BOSflyniHLIM TOIUmBHMM dJieMCHTaM (CBT3) H 

MO^ex 6htb Hcnojii>3pBaHO npH npoHSBOACXBe reHepaxopoB na ocHose 
yKasaHHBix CBT3. 

IIpeAinecTByioiiiHH ypoeeHb TexHHKH 
HsBecTeH CBT3, coflepMcamHH KaxajmrHHecKH aKXHBHtie anofl h 
KaxoA, pasAeJieHHbie npoxoHnpoBOA^niiHM nojniMepHiiiM MeM6paHHBiM 
sjieKxpojraxoM (cm. naxenx CIIIA 5599638, kji. HOIM 8/10, 1997). 

HeflocxaxoK ffaHHoro CBT3 CBHsan c Hcnojn>30BaHHeM 
npoxoHnpOBOflamero nojmMepHoro MeM6paHHoro ajieicrpojiHxa, 
KoxopBiH 7pe6yex noanep»caHHa BJia^mocxH ' MeMGpaHLi b saAaHHOM 
ysKOM flHanasoHe, hxo orpaniraiBaeT bosmo^echocxb ero HcnojiBSOBaHHA. 

IIpH 3XOM Heo6xOflHMO npHMCHCHHe CJIO^ECHEIX ^^ymORHOHaJIBHBIX cxeM, 

o6ecneHHBaiomHx noflflep»aHHe aafiaHHod Bna»HOCXH. KpOMe xoro. 
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HajmHHe snaniaTejibHOH . AH^^ysnn cnapxa nepes 3JieicipoJiHTHyK) 
MeM6paHy k . KaTOffy CHH^caex a^^^eicraBHOCTB pa6oTbi CBT3, h 
yMeHBmaer ero pecypc . aa chct orpaBJieHHH cnopTOM KaTOAHoro 
Kaxajmsaxopa. 

Hs iasBecTHLix CBT3 HaH6ojiee 6jm3KHM no coBOKyimocTH 
cymecTBeHHHX npnsHaKOB h flocxHraeMOMy xexHiraecKOMy pesynhTary 
ABJiHexcfl CBT3, coAep^an^ anoflHyio KaMepy c ^khakocthlim 
KaxajiHTHHecKH aKTHBHHM aHOflOM, B03ffyjnHyK> KaMepy c 

KaxaJIHTHHeCKH aKTHBHBIM ra30AH^^y3nOHH£IM . KaTOAOM, 

9neKTpojiHTHyK> KaMepy c ^khakhm khcjiothbim h MeM6paHH£iM 
3JieKTpojiHTaMH (cM. Me»cflyHapoflHyK> saxBKy WO 01/39307, kji. HOIM 
8/00, 2001). HeflocraTKOM yKasaHHoro CBT3 HBJiaercx HcnojiBSOBaHife 
KopposHOHHO-aKTHBHbro pacHOJio^eHHoro Mexffy Kaxo^oM h aHOAOM 
KHCJioxHoro aneKxpojiHxa, ^xo yffopo^aex KOHcxpyKi^mo CBT3 Hs-sa 
orpaHHHeHHoro BBiGopa KOHcxpyKi^oHHBix MaxepHajioB h 
Heo6xoAHMOcxH HcnojiBSOBaHHS KaxajmsaxopoB H3 6jiaropoAHiiix 
MexajufioB. 

CymeocTTb nsoSpereHHfl 

Saflanefi H3o6pexeHHa OTJiaexcH co3;^aHHe CBT3, oGjiajataromero 

BBICOKOH 3$<^eKXHBHOCXBK) H HH3KOH CXOHMOCXbK). 

yKasaHHMH xexHHHecKHH pesyjiBxax AocxaraexcH xeM, hxo b 
cimpxoBO-B03AyniHBi3[ xommBHBiH 3JieMeHx, coAep^aimiH anoflHyro 
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KaMepy c ^KHflKocnrHHM KaxajiErraqecKH aKTHBHBiM anoAOM, Boaflynmyip 
KOMepy c KaTaiDHTEraecKH ekthbhiiim ra3o;p[(^^y3HOHHBiM KaxoAOM, 
ajieKTpojranQTK) KaMepy c mcbwechm h MCMSpaHHtiM aneicrpojiHTaMH, 
pacnoJiOMceHHyio Me»fly KaxoflOM h anoAOM, coraacHO HsoSpexeHmo b 
KanecxBe ^cHfljcoro ajieKxpojmxa HcnoJiBsyexcH bo^hlih pacxBop 
mejioHH, a B KanecxBe KaxoflHoro Kaxairaaaxopa HcnojiBsyexcH He 
njiaxHHOBM^ Kaxajiroaxop, xojiepanxHBiH no oxHomeHmo k crmpxy. 
npHMeneHHe mejioHHoro 3JieKxpojmxa nosBOJiaex ncnojn>30Baxb 6ojiee 
KOHiieHxpHpoBaHHyio cmrpxoBo-BOflflHyio cmccb, hxo noBBimaex 
3jieKxpiMecKHe xapaKxepHCXKH CBT3, o6jierHaex Bu6op 
KOHCxpyKD;HbHHBix MaxepHajiOB H AonycKaex HcnojrbsoBaHHe 
KaxajiH3axopoB h3 He6jiaropoflHBix MexannoB, hxo yMeHBmaex 
cxoHMocxB CBT3. HcnojiBsoBaHHe He luiaxHHOBoro Kaxararaaxopa, 
xojiepaHXHoro no oxHomeHmo k crmpxy, nosBoiwex npeflOXBpaxHXBi 
oxpasneHHe KaxoflHoro Kaxajmsaxopa j^H^^^yHflHpyionpiM cirapxoM h 
CB^aHHoe c HHM cmcKeHHe 3JieKxpHHecKHX xapaKxepHcxHK CBT3. 

U(ejiecoo6pa3H05 hxo6bi b KanecxBe MeM6paHHoro ajieKxpojiHxa 
HcnojiB30BajiacB nopHCxa^ Maxpni^a, npoimxaHHan miejioHHBiM 
sjieKipojmxoM. HcnojiBSOBaHHe yKaaannoH MaxpHnjii no3BOjMex 
orpamrraxB pj^^^ysmo cimpxa ox aHo;^a k Kaxofly h npefloxBpaxHXb 
CHBDKeHHC xapaKxcpHcxHK CBT3 H3-3a caMopasp^a. 
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Ltenecoo6pa3HO, hto6h. b KanecTBe nopncxoH Maxprnoj 
HcnoHBSOBajiacB acGecTbBaH MaxpHi^a. Ac6ecTOBaa Maxpni^a HBjiHercA 
AOCT3mHBiM MaTepnanoM, o6jiaAaK>ii;HM Tpe6yeMBiMn sBsneHMmm 

nOpHCTOCTH H CTOHKOCTH B m;eJIOHHOM 3JieKTpOJIHTe. 

^eJIecoo6pa3HO, hto6h b KanecxBe MeMGpaHHoro 3JieKTpojmTa 
HcnojiBSOBajiacB annoHooSMeHnafl MeM6paHa. . HcnojiBsoBaHHe 
yKasaHHOH MeM6paHBi no3BOJi5ieT orpamiHiiTb AH^^ysmo cimpra ox 
aHOAa K Kaxo^ h npefloxBpaxHXb cHH»ceHHe yAen&HHX sjieKxpHHecKHX 
xapaKxepHCXHK CBTB H3-3a caM0pa3pjma. 

E(enecoo6pa3HO, hxoGli b KanecxBe aHHOHoo6MeHHOH MeM6paH£i 
HcnojiB30BajiacB MeMGpana h3 nojra6eH3HMHAa30Jia, floirapoBaHHoro 
HOHaMH OH. yKa3aHHaji MeM6paHa oGjia^aex xpe6yeMBiMH 3HaHeHHHMH 
npoBOAHMOcxH H AH^^ysKOHHBiM conpoxHBJieHHeM no oxHomeHmo k 
nepeHocy cmapxa. 

I(ejiecoo6pa3Ho, hxo6m b KanecxBe Kaxo^a HcnojiB30BajicH 
AByxcjioMmon rasoAHC^fj^ysHOHHuii 3JieicrpoA c fh^o^hjibhlim 
sanopmiM cjiocm, o6pain;eHHBiM b cxopoHy 3JieKxpojmxHOH KaMepBi h 

aKTHBHMM CHOeM, o6paiU;eHHLIM B CXOpOHy B03;[^yiIIH0H KaMepEi. 

Hamrme rH^o^KJiBHoro sanopHoro cjioji no3BOJisex ncnojiBsoBaxB 
B03flyx B KanecxBe OKHCjmxejia npH noBBimeHHOM flaBnenira 6e3 
3axoimeHH» aKXHBHoro cjioh Kaxo^a. 
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I^ejiecooGpasHO, htoSh b KanecTBe KaxoAa Hcnojn>30BajiCH 
flByxcjiofiHHft ra3OflH^(]^y3HOHHM0[ sjieKxpofl c raflpo$o6HBiM aanopHBiM 
cnoeM, oGpanieHHBiM a CTopony Bosffyumolk KaMepH, h aKTHBHBiM 
cjioeM, odpaiqeHHBiM b CTopony anelcrpojraTHOH KaMepH. HajiEraae 
rHflpo^o6Horo sanopnoro cjioh nosBOJiaex ncnonBSOBaxb Bosflyx b 
KanecTBe OKHCjmrejis npn axMoc^^epnoM j^BBJieBSOK 6e3 sarornieHHR 
aKTHBHoro cjio^ Kaxo^a. 

14ejiecoo6pa3HO, hto6h anoA coctohji H3 aicTHBHoro cjio)i, 
coAep^Kan^ero 3-^7 Macc.% <|nropoiiJiacTa, n MeM6paHBi na ocHOBe 
nojmSe^HMHAasojia. YKasaHHMg cocTas aHo^a oSecneHHBaex era 
onxHMaiiBHBie xapaKxepHCTHKH. 

I(ejiecoo6pa3HO, htoSm anoA cocTOiui h3 aicTHBHoro cjio^, 
coAep^aiAero 2-^7Macc.% nojm6eH3iiMHAa30Jia, h MeM6paH£i na ocHOBe 
nojm6eH3HMHAa30Jia. YKasaHHLii^ cocxaB anoAa o6ecneHHBaeT ero 
onxHMajiBHHe xapaicrepHCTHKH. 

I]|ejiecoo6p£i3H09 hto6bi aHO^ coctohh h3 nopHcxoii HHKejieBon 
jieHTBi, sanoJiHeHHoS nojmSeHSHMHAaabjioM^ n aKXHBHoro cjio^, 
coflep^aiEEero 3-^7Macc.% ^TopomiacTa. YKasaHHtiH cocras aHo^a 
oSecneHHBaer ero onxHMajiBHBie xapaKxepHCTHKH. 

I^enecoo6pa3Ho, hto6h anofl coctomi h3 nopHcxoS HmcejieBoit 
jieHTBi, 3anojraeHHOH nojmGeHSHMHAasojioM, h aKXHBHoro cjioa 
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coAep^an^ero 2-^7Macc.% nojm6eH3HMHAa30Jia. yKasaHHBra cocTas. 
aHOAa odecneHHBaer ero oumMajiBHMe xapaKrepnciHKH. 

Ij;eJiecoo6pa3HO, hto6li anoA coctohji h3 ac6ecTa, nponHraHHoro 
nojm6eH3HMnAa30jioM, n aKXHBHoro cjiom, coAep^antero 3-^7Macc.% 
^TopoiuiacTa h 2-5-7Macc,% nojm6e£»HMHAa30Jia. YKasaHmjS cocxaB 
anoAa o6ecneHHBaeT ero onrnMajiBHLie xapaKxepncTHKH. 

I^ejiecoo6pa3HO, ^o6m b KanecTBe anoAHoro KaxajmsaTopa 
Hcnoji£»30BajiacB cHcreMa HnKenB-pyxeHHH. YKasaHHUH KaxajmsaTop no 
OTHomenmo k oGbihho HcnojitayeMBiM KaxajraaaxopaM vl3 6naropoAHMX 
MerajuioB o6jiaj?aeT hh3koh ctohmoctbk) h Tpe5yeMOH 
9neKrpoxHMHHecKoii aKXHBHOCTBio no oTHomeHmo k peaKDpon 
oKHCJieHHH cmrpxa. 

I][ejiecoo6pa3HO,">Tro6Bi b KanecxBe ne njiaxiiHOBoro KaTajiHsaxopa na 
KaTo^e Hcnoi[B30BajiocB cepe6po na yrjiepo^pEOM Hocinejie. YKasanHBin 
Kaxajmsaxop xojiepaHXCH no oxHomeHmo k cmipxy h oSjiaAaex 

flOCXaXOHHOH aKXHBHOCXBK) HO OXHOmeHHK) K pCaKI^HH BOCCXaHOBJieHHH 

KHcnopofla. 

I(ejiecoo6pa3Ho, hxo6m co^ep^KaHne cepeGpa na Hocuxejie 
cocxaBJiHJio 7-S-18 Macc.%. YKasaHHoe coflep^aime cepe6pa na HocHxeJie 
HBjiKexcH omHMajiBHBiM jjjm peaKipin BoccxaHOBJieHH^ fCHCJiopOAa. 



^ 1 ^ 

I][ejiecoo6pa3Hb, htoSm b KanecTBe yrJiepoflHoro HocHxeJia jXfisL 
cepe6pHHoro KaxajiHsaTOpa HcnojiB30BajiacB ca%a Ebra rpa4>HT c 
yAeji&Hon rioBepxHOCTBio He Menee 60-5-80 M^/r. HcnoJiBSOBaHne 
HocBxens c yKasaHHo^ yAejiBHod noBepxHocTBio nosBonner oGecneHnxB 
Tpe6yeMBie xapaKrepncTHKn KaxoAa npn MHHHMaJiBHOM coAep^aHHH 
cepeSpa. 

L(eiiecoo6pa3HO, hto6li b KanecxBe ne nnaxHHOBoro KaxajmsaTopa 
HcnojiB3pBajmcb iraponojiHMepbi N4 — KOMiuieKCOB na yrjiepofljioM 
HOCHTejie. Hcnon&soBaHHe m^onojmMepoB nosBOjraex oncaaaTBC^ 
cepe6pa h chhshtb ctohmoctb CBT3. 

L(eJiecoo6pa3Ho, hto6bi coAep^aime iiiq)onojiHMepa na yrjiepoAHOM 
HocHxeJie cocTasjuuio 10-5-20 Mac.%. YKaaaHHoe KOjniHecTBO 
imponojimMepa odecneniBaeT onrHMajiBHiiie xapaKrepHCTHKH KaxoAa. 

I^ejiecoo6pa3HO, hto6bi b KaneciBe yrjiepojiHoro HOCHTCJifl jiflSL 
m^onojiHMepHoro KaxajmaaTopa HcnoJiBsosaJiacB ca^a hjih rpa^HX c 
yflcjiBHoii noBepxHocTBio He mcKe 60-5-80 M^/r. HcnoJiBSOBaHHe 
yxasaHHoro HocHrejis nosBOJiser yMeHBniHTB KOJinnecTBo 
HcnojiBsyeMoro Kaxajmsaxopa h o6ecneHHXB xpeSyeMBie 
xapaKxepHCTHKH. 

L(enecoo6pa3Ho, hxo6bi b aHO^OM Kaxajmsaxope cncxeMBi nmcejiB- 
pjrreHHH HcnojiBsoBajicir nmceJiB Penea npn cooxHomemm Ni : Al 
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pasHOM 50 : 50. HcnoJitsoBaHHe yKasaHHoro HHKejiE nosBomieT 
o6ecneHHTB xpeGyeiviyio aKXHBHOCTB anoflHoro KamimBaTopa. 

IHeJiecoo6pa3HO, hto6bi hhkcjib Peneji, ncnoJUisyeMMH b anoAHOM 
KaxaJiHBaTope, AonojmHTejiBHO coAep»aji noQasKy MOjni6jifiBSi upK 
cooTHomeHHH Ni : Al : Mo paBHOM 40 : 50 : 10. fljoGaBKa MOJiH6AeHa 
CTa6HnH3HpyeT pecypcHwe xapaicrepHCTHKH anoAHoro KaxajmsaTopa 

IHenecoo6pa3HO, hto6h HHKejiB PeneH, HcnojiBsyeM&m b anoAHOM 
KaxaimsaTope, AonojfflHxejiBHO 6bui npoMOTupOBan nuaTHHoii.. 

Hejiecoo6pa3Hp, hto6h nmcejiB Peneji c Ao6aBKod MOjm6AeHa» 
HcnojiBsyeMBiH b anoAHOM KaxajiHsaTope, AononHHxejiBHO 6bui 
npoMOTHpoBaH njiaTHHOH. ^o6aBKa luiaxHHbi cymecxBCHHo noBBnnaex 
aKXHBHocxb aHOAHoro Kaxajmsaxopa 

I];ejiecoo6pa3HO, hxo6k[ coAep^aHHe njiaxmibi h pyxeniM b aHOAHOM 
Kaxarrasaxope cocxaBJi»io 8-5-15 Mac.% npH coAep^caHHH luiaxmnj 0,08h- 
0,3 Mac.%. yKaaaHHBiH cocxaB anoAHoro KaxajiHsaxopa oSecneHHBaex 
onxHMajiBHBie xapaKxepHCXHKH. 

U|ejiecoo6pa3HO, hxo6h imaxima h pyxeHHH npHcyxcxBOBajra b 
aHOAHOM Kaxajmaaxope b bha© KpHcxajuioB ciuiaBa Pt-Ru pasMepoM 5-^7 
HM H yA^JiBHoii noBepxHOCxBK) 45-5-60 mVf. yKasaHHBie napaMerpBi 
KaxajiHsaxopa o6ecneHHBaKyr ipeSyeMbie xapaKxepHCxracH. 
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I^enecoo6pa3HO, hto6h aeoA HMeex ipexcjiOHHyio cipyKrypy, 
BKjnoHaioinyio nopHCTyio ocHOBy, cjioh, o6pameHHBm k 3JieKTpojimy, 
sanonneHHun n6jm6eH3HMnAa30JiOM, n aKTHBHBin cjioS, coRepxaumK 
KaxajmsaTop h nojm6eH3nMBna30Ji. YKaaaHHaa CTpyicrypa anoAa 
oSecneHHBaex a^^eicTHBHoe OKHCJieHHe cimpTa h Tpe6yeMBie 

XapaKTepHCTHKH, . 

npOBeAeHHBiH anajms ypoBHH xexHHKn noKasaji, saxBJieHHaH 
coBOKyimocTB cymecTBeHHBix npHsnaKOB, HSJioMceHHaa b ^opMyjie 
HSoGpereHHH, HeH3BecTHa. 3to nosBOjraer cAeJiaxb bbiboa o ee 

COOTBeTCTBHH iECpHTepHK> "HOBH3Ha"- 

PflR npoBepKH cooTBercTBiM sa^BJieHHoro HsoGpexeHiM iqpHxepmo 
^^H3o6peTaTejiBCKH3 ypoBeHB" npoBeAen AonojnmreJiBHBiH hohck 
HSBecTHUX TexHHHecKHX pemeHHH c iiejn>K> BMflBJieHHH npHsnaKOB^ 
coBna^aionpix c oTJiHHHxeJibHBiMK ox npoxoxnna upwmaKQjsm 
saHBneHHoro xexHiraecKoro pemeHHH. VcxaHOBJieHO, hxo saaBnennoe 
xexHHHecKoe pemenne ne cjie^ex jibhbim oGpasoM h3 HSBecxHoro 
ypoBHH xexHHKH. CjieflQBaxejibHo, 3aaBJieHHoe H3o6pexeHHe 
cooxBexcxsyex KpHxepmo ''naoSpexaxejiBCKHH ypoBeHB". 

CymHOCXb H3o6pexeHH)i noHCHaexc^ nepxe^KOM h iq)HMepaMH 
npaKXHHecKOH peajmsamm CBT3. . 

HepeHeHb 4^Hryp nepxeweH 
Ha (^HT. 1 npeflcxaBJien b paspese CBT3. 
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SaHBJieHHBiH CBT3 cojsfipxET OHojspyto KaMepy 1 c ^chakocthhm 
anoAOM 2, BQSflyniHyio KaMepy 3 c raaoflHc^^ysHOHHKM ketoaom 4. 
AnoffHaH KaMepa 1 oxAeJiena ox Bospynmo^ KaMepBi i^chakhm 

n^eJIOHH&IM 9JieKTpOJIHTOM S n MeM6paHH£IM 9JieKTpOJIHTOM 6, 
BBmOJmeHHLIM H3 nOpHCTOH MeM6paHH, nponHTaHHOH 3JieKTpOJipHTOM,. 

iuiH H3. aHHOHOo6MeHHOH MeM6paHi>i, AoirapoBaHHoS HonaMH OH, 
HanpHMep H3 nojmdeHSHMH/^asoJia. 

CBeA^HHA, noATBep3K;Aaioii]i(He bo3mo»hocti> ocyii<ecTBjieHHfl 

H3o6peTeHHH 

npHMep I. K axoa HMeex aKXHEHtra cjioh h3 cmcch ca^m 100, 
iq)OMOxiq)OBaHHOH nHponojimviepoM xexpaMexoKCHC^eHHJi nop^Hpmia 
Ko6ajiBxa, c cycnensHHii ^xopoiuiacxa b KOjnraecxBe 20 Macc.%, no 
cyxoMy BemecxBy. YKasaHHaH CMec& aKXHBHOH MaccLi b KOjmqecxBe 40 
mt/cm^ HaHOCHJiacB Ha nofljio»CKy Kaxo;^a MexoAOM npeccoBaHHA npn 
flaBJicHHH 200 kt/cm^ h npH xeMnepaxype 300^C- Aho;^ HMeex 
aKXHBHBiH cnofi H3 CMCCH 10 Macc.% NizMo +Ru/Pt(9:l) h 5 Maca% 
- $xoponjiacxa- YKasaHHafl: cmccb aKXHBHoS MaccLi b KOJraraecxBe 60 
mt/cm^ HaHOCHJiacB Ha noflJio«Ky MexoflOM iq)eccoBaHHH npn flasjieHHH 
100 kt/cm^ c nocjieflyiomHM nporpeBOM b Bopppopfi npn xeMnepaxype 
SOO^C. Ha aHOfl MexoflOM HanBuieHHa HaneceHa MCMSpana h3 
nojmSeHSHMHflasojia xojnipmoH 60 mkm h flonHpoBana b 6 M KOH. 
TonjmBHMH aneMeHX c yKasaHHBiMH anoAOM h KaxoAOM npn 
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Hcnojii»30BaHHH B KEHecTBe TonjmBHOH cMecH 6 M KOH H 6 M cii^[>Ta h 
pa6oHeH xeMnepaxype 60°C pasBHBaex nnoTHocxb xoKa 120 mA/cm^ npa 
Hanpii^eHHH 0,5 B. 

IIpHMeD 2 . Kaxofl HMeer aicTHBHun cjioh H3 ca^cn Afl 100, 
npoMOTHpoBaHHoai 15 Macc.% cepeSpa, nojiyneHHoro BoccxanoBJieHHeM 
ero cojieH ^^opManBffenmoM, h 15 Macc.% ^xoponnacxa. YKasaHHaa 
cMecB aKXHBHOH MaccBi B KOJESHCcxBe 30 mf/cm^ HaHocmiacB Ha ' 
noflJio«Ky Mexo;^OM npeccoBaniM npH flaBJieHHH 200 kt/cm^ h 
xeMnepaxype 300°C. Aho^ hmccx aicmBHBiH cjioh H3 cmcch 15 Macc.% 
Ni:Mo+Ru>Pt(9:l) h 4 Macc.% nojra5eH3HMHfla3ona. YKasaHHaH CMecB 
aKXHBHOH MaccBi B KOJiHHccxBe 80 mt/cm^ HaHOCHJiacB na noAJio»Ky 
MexoAOM npeccoBaHHa npH AaBJieHHH 100 kt/cm^. Ha anoA MexoflOM 
HaMasBmaHHfl 7,5% pacxBopa nojiH6eH3HMHAa30Jza Hanecena MeM6paHa 
H3 nojiH6eH3HMHfla30Jia xojmpDHOH 100 MKM H flonnposaHa b 6 M KOH. 

TOIUIHBHBIH SJICMeHX C yKaSaHHBIMH aHOflOM H KaXOflOM npH 

HcnojiB30BaHHH B KaHecxBe xonjiHBa cMecH 6 M KOH h 4 M cnHpxa h 
pa6oHeH xeMnepaxype 70^C pasBHBaex hjioxhocxb xoKa 80 mA/cm^ npn 
Hanp^iaceHHH 0,5 B. 

Ha ocHOBaHHH BiiimeH3no»ceHHoro mo^cho c^ejiaxb bbiboa> ^o 
saOTJieHHHH CBT3 Mo^cex 6bixb peajrasoBaH na iq)aKXHKe c 
flocxH^ceHHeM saaBJieHHoro xexHHHecKoro pesyjiBxaxa, x.e. oh 
cooxBexcxByex KpHxepnio «iipoMBiiiraeHHaa iipHMeHHMOCxB». 




OOPMyjIA H30BPETEHBUI 

L CiiHpT0B0-B03j[^yniHLiH TonjiHBHiiiH sjieMeHT, coAep^an^HH aHOAHyio 
KaMepy c ^chakocthbim KaxainrrHHecKH aKTHBHUM aiEOAOM/ 
B03;[QaiiH3ao KaMepy c KaxajmrBHecKH aKmBHBiM 
ra30flH(|)4>y3HOHHBiM KaxoAOM, ajieiopojiHTHyio KaMepy c 3kkakhm h 
MeM6paHHBiM dJieKTpojmraMH, pacnojio^KeHH}^ Me^K^qy, KaxoAOM h 
aHOAOM, OTjanasomjaELCK xeM, hto b KanecTBe »cH«Koro ajieKrpojrara 
HcnojiKsyeTc^ bo/^hbih pacTBOp mejiOHH, a b KanecxBe KaxoflHoro 
KaxajiHsaTopa Hcnojn»3yeTCJi ne luiaTmiOBMH Kaxajmsaxop, 
xonepaHXHBiH no oxHomenmo k cnapxy. 

2. ToiumBHBiH 3JieMeHX no n.l, oxJiOTaronqancH xeM, hxo b Kanecxse 
MeM6paHHoro 3JieKxpojmxa HcnojiBsyexcx nopHCxaa MaxpHn;a, 
nponnxaHHaa n?ejioHHtiM sjieKxpojraxoM. 

3. TonjraBHLifi sjieMenx no n.2, oxjmHaromjiHc^ xeM, hxo b Kanecxse 
nopHcxoH Maxpnubi ncnojiBsyexcH ac6ecxoBaa Maxprn^ia. 

4. TonjiHBHBiH sjieMenx no n.l, oxjiBraaronpiHCK xeM, hxo b KanecxBe 
MeMSpaHHoro 3JieKxpojiHxa Hcnojissyexc^ aimoHooSMeHHaK 
MeMSpana. 

5. TonjiHBHBifi 3JieMeHX no n,4, oxjisraaionpiHCJi xeM, hxo b Kaiecxse 
aHHOHOo6MeHHo:g MeM6paHM ncnojiBsyexcn MeMGpana hs 
nojra6eH3HMHfla30Jia, AoimposaHHoro HonaMH OH. 




6* ToiumBHBiH arieMeHT no n.l, oTjmnaiomHnoi xeM, hto b KanecTBe 
KETOfla HcnojiBsyeTc^ ^tByxcnoHmm rasoflH^^ysHOHHHH 3JieKTpo;i c 
rE^]poi]^HJiBHi)iM sanopHBiM cjioeM, o6paiiteHH£iM b cxopoHy 

9JieKTpOJmTHOH KBMepBI H aKTHBHLIM CJIOeM, o6paiI(eHH£IM B CTOpOHy 

BosflynmoK KaMepM. 

7. TonjiHBHBiH 3JieMeHT no n.l, oTJmnaionpmc^ tcm, hto b KanecxBe 
KaioAa Hcnojn»3yeTCA AByxcjiOHHBiH ra30AH^4^y3H0HH£ia£ ajieKipoA c . 
rHflpoc]^o6HiaM sanopnBiM cjioeM, o6pameHHBiM b cTopony 
BosflynraoS KaMepBi, h aKXHBHBiM cjioeM, o6pani;eHHBiM b cropony 
dJieiCipOJIHTHOH KaMep£i. 

8. TonjiHBHHH 3JieMeHT no n.l, oxnnHaioniHHCH xeM, hto anoA coctoht 
H3 aKTHBHoro cjioji, coflep^amero 3-^7Macc.% ^Toponjiacxa, h 
MeMSpami na ocHOBe nojiH6eH3HMnAa30Jia. 

9. TomiHBHHH ajieMCHT no n.l, oxjiHHaromHHCH xeM, hxo anoA cocxohx 
H3 aKXHBHoro cjioH, coflepacamero 2-^7Macc.% nojmGeHSHMHflasojia h 
MeM6paHH Ha ocHOBe nojmGeHSHMn^aBOJia. . 

10. TonJiHBHHH 3JieMeHX no n.l, oxjinnaionpiHCH xeM, hxo anoA cocxohx 
H3 nopHCXoii nmcejieBOH JienxBi, 3anojmeHHOH nojiH6eH3HMHAa30JioM 
H aKXHBHoro cjio« coflep^amero 3-^7Macc.% 4>Toponjiacxa. 



ILTonimBKEiiH sjieMCHT no n.l, (yrjm^aiomja&CK xeM, hto anoA coctoht 

H3 nopHCTOH HHKeJieBOH JICHTBI, SanOJIHeHHOH nOIIH6eK3IIMHfla30JIOM 

H aKTHBHoro cjioH coAep^an^ero 2-^7Macc.% nojmGeHSHMHA^ojia. 

12. TonjiHBHLin 3neMeHT no n.l , omHHaiontn&cA xeM, hto anoA coctoht 
H3 acGecra, npomnanHoro nojm6eH3nMH;ta30JioM, n aicniBHoro cno^, 
coflep^anxero 3"^7Macc.% ^TopomiacTa h 2-5-7Macc.% 
nojm6eH3HMnAa30jia. 

13. TonjmBHHfi ajieMenr no n.l, oTJoraaioninficH tcm, hto b KanecTse 
anoAHoro KaTajrasaTopa HcnojiBsyeTCH cncTCMa KHKejiB-pyxemm. 

14. TonjraBHBift 3neMeHT no n.l, oTJnraaionjHHCH tcm, hto b KanecTBe ne 
njiaTHHOBoro KaTajmsaTopa HcnojiBayerc^ cepeSpo na yrjiepoflHOM 

HOCHTCJie. 

15. TonjiHBHHfi 3jieMeHT no n.l4, oTjnnaionp[&CA tcm, hto b 
co;iep»caHHe cepe6pa na nocHTene cocraBJuer 7-s-l 8 Mac.%. 

16. TonjraBHHH aneMCHT no n.l4, OTjnnaiomHHCH tcm, hto b KanecTBC 
yraepoflHoro HOCHrejiH jpiK cepeSpraoro KaTajmsaTopa HcnojGDb3yeTC^ 
ca»a HJiH rpa4>HT c yflejiBHoS noBepXHOCTi»K> ne Menee 60-^80 M^/r. 

17. TonjiHBHHfi ancMeHT no n.l, OTJmHaiontH&oi xeivi, hto b KanecTBe ne 
njiaxHHOBoro KaTanHsaxopa Hcnojn>3yeTca nnponojraMepbi N4 — 
KOMnJieKCOB Ha yrjiepoAHOM HocnreJie. 
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IS.ToiumBHBm 3JieMeHT no n.l7, oTjmHaiomHHCH TeM, hto coAep3KaHHe 
nHponoJiHMepa na yrjiepoAHOM HocHxeJie cocxaBJiHex 10-5-20 Mac.%. 

19. ToiuraBHijfi aneMCHT no n.l7, oxjnraaiomHHCH tcm, hto b KanecTBe 
yrnepojElHoro HOCHxejiH wia imponojinMepHoro Kaxajmsaxopa 
HcnoJiB3yeTC« caaca hjih rpa^^HX c y^ejiBHOH noBepxHOCTBio ne moEce 
60-^80 M^/r. 

20. ToiijmBHLiS 3JieMeHT no n.l3, oxjnnaionxHHCH tcm, hto b anoAHOM 
KarajrasaTope CHcxeMBi HEDEcens-pyxeHnd HcnojiBsyexcA HHKejiB Penes 
npH cooxHomemm Ni : Al paeHOM 50 : 50. 

21-TomiHBHLifi 3JieMeHT no n.20, oxjmnaionQiHCJi xeM, hxo mncejiB 
PeneH, HcnontsyeMBiH b ano^HOM Kaxannsaxope, ;tonojinHxem»HO 
coflep^KHX fl;o6aBKy MOjiH6fleHa npn cooxHomeHHH Ni : Al : Mo 
paBHOM40 : 50 : 10. 

22. TonjraBHBifi sneMenx no n.20, oxjmHaionp[B:cfl xeM, hxo HHKejiB 
Penes, HcnojttsyeMWH b anoflnoM Kaxajrasaxope, flonojiHHxejiBHO 
npoMoxnpyexcs nnaxHHoii. 

23. TonjraBHBiS ajieMenx no n.21, oxjonaion^HHCH xeM, hxo nmceiiB 
Penes c Ao6aBKo:n MOJiHG^ena, Hcnojn^syeMBiH b ano^noM 
Kaxaimsaxope, AonojmnxenBno npoMoxnpoBan nnaxnnoS. 

24. TonjiHBHHfi sjieMenx no n.22 hjih n.23, oxxcn^aioniHfics xcm, hxo 
coAcp^aHHe njiaxHHBi h pyxenHa b anoffnoM Kaxajmsaxope 
cocxasjisex 84-15 Mac.% npn cpAep^anHH miaxHHBi 0,08-5-0,3 Mac.%. , 
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25.TGimHBHi>ifi 3JieMeHT no jiK>6oMy h3 n.n.22-24, ornH^aiomHgcH xeM, 
HTO nnaTHHa h pyreHHg npHcyrcrByer b anoffHOM KaxanHsaxope b 
BH«fe ^HCxajDioB crniaBa R-Ru pasMepoM 5^7 . hm h yflenBHOH 
nosepxHOCTHEO 



45-^60 M^/r. 



26.TonjiHBHWH 3JieMeHT no n.l3, o^^EraaIo^^aficH xeM, to anofl HMeer 
TpexcJiofiHyro crpyKiypy, BKJiWHaion^yK) nopHcryio ocHony, cnon, 
o6pameHHHa K aneicrponHTyi sanojmeHHHH nojiH6eH3HMHAa30JioM, h 
aKTHBHLia cjioH, coflep^anpm Kaxajrasa-rop h nojm6eH3HMiwa30Ji. 




Owr. 1 
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PEOEPAT 

H3o6peTeHHe othochtc^ k o6jiacTH toiuihbhbix ajieMenxoB, b 

HaCTHOCTH K CimpTOBO-BOSflyillHBIM TOIDIHBHHM SJieMeHTaM (CBT3) H 

Mo^ex 6£iT& Hcnojn>30BaHO npn npoHSBOAcxB^ renepaxopOB Ha ocHOBe 
yKasaHHiJX CBT3. CorjiacHO .H3o6peTeHHio CBT3 cofl;ep^ECHT anoflHyio 
KaMepy c ^kh^octhbim kaTajiHTHqecKH aicmBHBiM aHQAOM, BOSAynmyio 
KaMepy c KaxajmrmecKH aKTHBHUM ra3o;qH^^y3iiOHHBiM KaxoAOM, 

3JieiCrpOJIHTHyK) KaiViepy C ^CHflKUM H MeMGpaHHBIM 3JieKTpOJIHTaMH, 

pacnonoKeHHyK) Me^K^y KaTo;][OM h anoAOM, npH stom b KanecTBe 
^CHAKoro 3JieKTpox[iiTa ncnojiB3yeTCji boahbih pacxBOp ii];enoHH, a b 
KanecTBe KaxoflHoro Kaxajmsaxopa HcnojiBsyexoi He luiaxHHOBbiH 
KaxanHsaxop, xonepanxHBifi no oxHomeHmo k craipxy. B KaiecxBe 
MeM6paHHoro 3JieKxpojiHxa MO^ex HcnojiBsoBaxBCJi nopHCxan Maxpm^a, 
HanpHMep H3 acSecxa, npomrraHHaa n^ejioHHWM 3JieKxpoJiHxoM hjih 
amioHooGMeHHas MeM6paHa, Haiq)HMep h3 nojindeHSHMHAasojia, 
AonnpoBaHHoro nonaMnOH. B KanecxBe Kaxo^a Mo^ex HcnojiB30Bax&c^ 

flByXCJIpHHBIH raSOflHi^^ySHOHHBm 3JieKXp0^t C rn^O^^HJIBHBIM 

sanopHbiM cjipeM, oGpameHHBiM b cxopony 3jieKxpoiiHXHofi KaMepH h 
aKXHBHBiM cjioeM, o6paii](eHHMM b cxopony BOSAynmoS KaMispBi hjih c 
rHApo^o6HHM sanopHLiM cjioeM, oGpan^eHHBiM b cxopony bos^qoiihoh 

KaMCpBI, H aKXHBHBIM CJIOCM, o6paiI^eHHLIM B CXOpOHy 3JieKXpOJIHXHOH 

KaMepBi. AHOff .MO«ex cocxootb h3 aKXHBHoro cjioa, coAep»caiqero 
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3^7Macc.% ^Toporniacra, h MeM6paHH na ochobc nojmSensHMHflasona, 
H3 aKTHBHoro cnoH. coffep^amero 2^7Macc.% nojm6eH3HMHAa30Jia h 
MeM6paHH Ha ochobc nojiH6eH3HMHfla30Jia, h3 nopncToa HHKejiesoH 
jieHTH, sanoJiHeHHOH nojm6eH3HMHAa3onoM h aKrasHoro cjioh 
coflep5Kamero 3^7Macc.% ^Toponnacxa, nopncTOH mnceneBOH jichth, 
sanojraeHHOH nojiH6eH3HMHfla3onoM h aKTHBHoro cjioa coflep«amero 
2^7Macc.% nojm6eH3HMHffa3ona mra . h3 ac6ecTa, nponnraHHoro 
noJiH6eH3HMHfla30JioM, H aicTHBHoro cnoH, co«ep»amero 3^7Macc.% 
^ToponJiacxa h 2^7Macc.% nojiH6eH3HMHAa3ona. B KanecTBe anoffHoro 
Kaxajraaaxopa Hcnojasyexca cHCxeMa HHKejtt-pyTeHHH, a b KanecTBe 
KaTOflHoro KaxajmsaTopa HcnojibsyeTCfl cepe6po Ha yrjiepoflHOM 
HOCHrejie npH coAep^aHHH cepe6pa 7■^18 Mac.%. B KanecTBe 
yrnepoAHoro HocHxena flJia cepe6pflHoro KaTajrasaTopa MO^ex 
HcnoJiMOBaTbca ca«a hjih rpa^nr c yflejaHoii noBepxHOcrtio He Menee 
6(H-80 M^/r. B KaxoflHoro naxajiHsaxopa Moryx Hcnojn,30Baxbc« 
nHponoJiHMepBi N4 - KOMmieKCOB Ha yrnepoflHOM Hocirrene npH 
coAep>KaHHH HHpononmiepa 10-5-20 Mac.%. B KanecxBe yrnepoffHoro 
HOCHxejw flJM nHponojiHMepHoro Kaxannaaxopa MO«ex ncnojitsoBaxbCfl 
ca^a nam rpa^HX c yflCJiBHOH noBepxHocxtio ne hjsmq 60-^-80 mVt. B 
aHOAHOM KaxajiHsaxope chcxcmh HHKCJit-pyreHHH MO«ex 
HcnojibsoBaxbCfl hhrcjib Penefl npH cooxHomeHHH Ni : Al paBHOM 50 : 
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50. HmcejiB Penen Moacer .flonomaHrejiBHO co;[tep3KaT& AoGasKy 
MOJiH6fleHa npH cooTHomeHHH Ni : Al : Mo pasHOM 40 : 50 : 10. 
Ahoahlih Kaxajmsaxop Mo^er AonojiHurejiBHO npoMOTBpoBaxBCji 
njiaTHHoS:. CoAep^aHne nnaxHHBi h pyxeHHS b aHo^HOM KaTaJiasaTope 
MO^ex cocraBJMTB 8-^15 Mac.% iq)H coAep^aHHH luiaTHHBi 0,08-5-0,3 
Mac.%. ILiaTHHa h pyreniiH Moiyr npHcyrcTBOBaTt b anoAHOM 
KaxajmsaTope b Bn^e iqpHcxajuioB cnnaBa Pt— Ru pasMepoM 5-5-7 hm h 
y^ejiBHOH noBepxHocTbK) 45-J-60 mVf. Ahoa mo^ct HMexB. ipexcjioHHyK) 
cTpyicrypy, BianoHaEon^yio nopncTyio ocHOBy, cjioh, pSpameHHtra k 
3JieKTpoJinTy, sanojraeHHufi nojm6eH3HMHAa30JioM, h aiCTHBHBiH cjioS:, 
copfipiKWijfsPL Kaxajmsaxop h nojm6eH3HMH/ta30Ji. 



